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tion power supply system (200) are provided. The power
distribution module includes a power busbar (11), a pri-
mary load output module (13), a secondary load output
module (14), a battery module (15), and a signal-driven
collection module (17), where each of the primary load
output module (13), the secondary load output module
(14), and the battery module (15) includes a circuit break-
er (19), the power busbar (11) is connected to the circuit
breaker (19), the signal-driven collection module (17) is
connected to the circuit breaker (19) to collect a circuit
breaker (19) signal, the signal-driven collection module
(17) includes a plurality of first signal units (1711) se-

quentially arranged in a first direction, an integer quantity
of first signal units (1711) are disposed in a connection
area in which the signal-driven collection module (17) is
connected to each circuit breaker (19), each circuit
breaker (19) is provided with a second signal unit
(194), and the second signal unit (194) interconnects
with one of the integer quantity of first signal units
(1711) in the connection area. In this way, the power
distribution module makes no distinction on physical
hardware between function areas accessed by a primary
load, a secondary load, a battery, and the like, facilitating
hybrid connection between the signal-driven collection
module and each circuit breaker without limitation.
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 201911358651.7, filed with the Chi-
na National Intellectual Property Administration on De-
cember 25,2019, and entitled "POWER DISTRIBUTION
MODULE AND COMMUNICATION POWER SUPPLY
SYSTEM", which is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of commu-
nication power supply circuit technologies, and in parti-
cular, to a power distribution module and a communica-
tion power supply system.

BACKGROUND

[0003] Loads of a communication power supply sys-
tem generally include a primary load and a secondary
load. When there is no mains supply, a standby power
supply such as a battery is used. A primary load, a
secondary load, and a battery are powered on and off
by controlling corresponding circuit breakers by a con-
tactor. Based on functionality of branches to which circuit
breakers belong, copper bars to be connected to the
circuit breakers need to be manufactured into sectional
type copper bars each with a matched function area, to
limit a quantity of circuit breakers to be installed in each
function area and function allocation of the function area.

SUMMARY

[0004] Implementations of this application intend to
resolve a technical problem of providing a power distri-
bution module and a communication power supply sys-
tem that can improve installation flexibility of a circuit
breaker.

[0005] Accordingtoafirstaspect, animplementation of
this application provides a power distribution module,
including a power busbar, a primary load output module,
a secondary load output module, a battery module, and a
signal-driven collection module, where each of the pri-
mary load output module, the secondary load output
module, and the battery module includes a circuit break-
er, the power busbar is connected to the circuit breaker,
the signal-driven collection module is connected to the
circuit breaker to collect a circuit breaker signal, the
signal-driven collection module includes a plurality of first
signal units sequentially arranged in a first direction, an
integer quantity of first signal units are disposed in a
connection area in which the signal-driven collection
module is connected to each circuit breaker, each circuit
breaker is provided with a second signal unit, and the
second signal unit interconnects with one of the integer
quantity of first signal units in the connection area.
[0006] According to the power distribution module in
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this implementation of this application, power is obtained
by using the power busbar, the circuit breaker signal
collected by the signal-driven collection module is fed
back to a monitoring module, to control on and off
(namely, powering off and on) of the circuit breaker of
each of the primary load output module, the secondary
load output module, and the battery module, monitoring
of a status of the circuit breaker, and the like. In addition,
no contactor is used for powering on and off and no
current divider is used for current division. Therefore,
no distinction is made on physical hardware between
function areas accessed by a primary load, a secondary
load, a battery, and the like.

[0007] In the first direction, an integer quantity of first
signal units are disposed in the connection area in which
the signal-driven collection module is connected to the
circuit breaker. In other words, the circuit breaker is
disposed in the first direction in a manner of correspond-
ing to an integer quantity of first signal units of the signal-
driven collection module, for example, one or two, so that
hybrid connection between the signal-driven collection
module and the circuit breakers of the primary load output
module, the secondary load output module, and the
battery module is implemented without limitation, thereby
reducing secondary design and development due to
users’ requirements for a capacity and a quantity of circuit
breakers in function areas accessed by a primary load, a
secondary load, a battery, and the like, and improving
flexibility of layout of the power distribution module.
[0008] Ina possibleimplementation, the circuit breaker
is provided with an insertion slot, the signal-driven collec-
tion module is inserted into insertion slots of all circuit
breakers, the insertion slot extends in the first direction,
an integer quantity of first signal units are disposed in a
connection area in which the signal-driven collection
module is inserted into the insertion slot, and the second
signal unit is disposed in the insertion slot. The signal-
driven collection module is connected to the circuit break-
erin an insertion manner, which helps improve efficiency
of assembling the signal-driven collection module with
the circuit breaker, and also facilitates replacement of a
circuit breaker in each function module (the primary load
output module, the secondary load output module, the
battery module, or the like).

[0009] In a possible implementation, the signal-driven
collection module further includes a guide slot, and a
guide slot is provided between every two adjacent first
signal units to guide the signal-driven collection module
when the signal-driven collection module is inserted into
the insertion slot, facilitating connection between the
signal-driven collection module and all the circuit break-
ers.

[0010] In a possible implementation, the signal-driven
collection module further includes a main body and a
plurality of guide pillars disposed on the main body in a
protruding manner, a plurality of first signal units are
disposed on the main body at intervals in the first direc-
tion, the main body is inserted into the insertion slots of all
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the circuit breakers, and the guide pillar is accommo-
dated in the insertion slot. The guide pillar is configured to
guide the signal-driven collection module when the sig-
nal-driven collection module is inserted into the insertion
slot, facilitating connection between the signal-driven
collection module and all the circuit breakers.

[0011] In a possible implementation, a guide slot is
provided in the insertion slot, and each guide pillar is
inserted into one guide slot in a matched manner, so that
when the signal-driven collection module is inserted into
the circuit breaker, the guide pillar moves along the guide
slot to guide the signal-driven collection module into the
circuit breaker, thereby improving smoothness of relative
movement between the signal-driven collection module
and the circuit breaker.

[0012] In a possible implementation, the main body
includes a first surface and a second surface formed
by bending and extending the first surface, a plurality
of first signal units are disposed on the first surface of the
main body at an equal interval in the first direction, a
plurality of guide pillars are disposed on the second sur-
face of the main body in a protruding manner at an equal
interval, there is a gap between every two adjacent first
signal units, and each guide pillar is disposed in a manner
of corresponding to one gap. In this way, precision of
interconnection between the first signal unit and the
second signal unit can be improved when the guide pillar
is used for guiding, and stability of connection between
the signal-driven collection module and the insertion slot
is also improved, thereby improving reliability of the
power distribution module.

[0013] In a possible implementation, the power distri-
bution module further includes a support frame, the sup-
portframe includes a support body and a plurality of guide
members disposed on the support body in a protruding
manner at intervals in the first direction, a guide slot is
further provided in the circuit breaker, and the guide slot is
matched with the guide member. The guide member and
the guide slot form a guide structure. In other words, the
circuit breaker is installed on the support frame in a guide
rail type installation manner. Because of a guiding effect
of the guide member on the circuit breaker, precision and
efficiency of assembling the circuit breaker on the support
frame are improved.

[0014] In a possible implementation, the guide mem-
ber includes a connection part and a guide part, the
connection part is fixedly connected to the support body,
the guide part is formed by bending and extending a side
edge of the connection part in a direction away from the
support body, every two adjacent guide parts have a
same width as a width of the first signal unit, and every
two adjacent guide parts are disposed in a manner of
corresponding to one first signal unit. The guide member
is of an edge bending structure, thereby being simple in
structure and easy to operate. In addition, two adjacent
guide parts have a same width as the width of the first
signal unit, and every two adjacent guide parts are dis-
posed in a manner of corresponding to one first signal
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unit, so that an integer quantity of first signal units are to
be disposed correspondingly when the signal-driven col-
lection module is inserted into the circuit breaker, thereby
facilitating hybrid insertion of the signal-driven collection
module into a circuit breaker of each function module
without limitation, and also improving stability of connec-
tion between the signal-driven collection module and the
insertion slot.

[0015] In a possible implementation, the signal-driven
collection module further includes a main body, a plurality
of first signal units are disposed on the main body at an
equal interval, and the first signal unit is an elastic term-
inal. Because the first signal unitis an elastic terminal, the
first signal unit can float to automatically adjust a position
of the first signal unit when the first signal unit intercon-
nects with the second signal unit, so that a signal collec-
tion terminal precisely interconnects with the second
signal unit, thereby improving precision of interconnec-
tion between the first signal unit and the second signal
unit.

[0016] Inapossibleimplementation, the circuit breaker
is further provided with a first slot and a second slot, the
first slot, the insertion slot, and the second slot are
provided at intervals in a second direction different from
the first direction, the power busbar includes a positive
power busbar and a negative power busbar, the positive
power busbar is inserted into the first slot, and the nega-
tive power busbar is inserted into the second slot. The
positive power busbar, the signal-driven collection mod-
ule, and the negative power busbar are arranged in the
second direction, simplifying wiring of the power distribu-
tion module, and also improving flexibility of layout of
each function module of the power distribution module.
[0017] According to a second aspect, an implementa-
tion of this application further provides a communication
power supply system, including a rectifier module, the
foregoing power distribution module, and a monitoring
module, where the power busbar is connected to the
rectifier module, the monitoring module is configured to
receive a circuit breaker signal of the circuit breaker to
control and monitor the circuit breaker, thereby improving
electrical safety and reliability of the communication
power supply system.

[0018] In a possible implementation, the primary load
output module includes at least one primary load con-
nected to a circuit breaker of the primary load output
module, the secondary load output module includes at
least one secondary load connected to a circuit breaker of
the primary load output module, the battery module in-
cludes at least one battery connected to a circuit breaker
of the battery module, and the monitoring module is
further configured to monitor a voltage of a battery on
the battery module, to control power supplied by the
battery to the primary load and the secondary load. In
this way, it is ensured that in an abnormal case, power
supplied to the primary load and the secondary load is
controlled by the monitoring module based on a capacity
of the battery by monitoring a voltage of the battery, and
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the battery can be protected from overdischarge, thereby
prolonging service life of the battery.

[0019] In a possible implementation, the power distri-
bution module is a direct current power distribution mod-
ule, the communication power supply system further
includes an alternating current power distribution mod-
ule, and the rectifier module is connected to the alternat-
ing current power distribution module, and is configured
to convert alternating current mains supply into a direct
current and provide the direct current for the power dis-
tribution module.

[0020] In a possible implementation, the alternating
current power distribution module includes an alternating
current power distribution unit and a lightning protection
unit, the alternating current power distribution unit is
connected to the rectifier module, and the lightning pro-
tection unit is configured to perform lightning protection
detection on the alternating current power distribution
unit and provide a detection result for the monitoring
module.

BRIEF DESCRIPTION OF DRAWINGS
[0021]

FIG. 1 is a block diagram of a structure of a commu-
nication power supply system according to a first
implementation of this application;

FIG. 2 is a schematic diagram of three-dimensional
assembly of a direct current power distribution mod-
ule according to a first implementation of this appli-
cation;

FIG. 3 is a schematic diagram of three-dimensional
assembly of a circuit breaker with a power busbar
and a signal-driven collection module shown in FIG.
2

FIG. 4 is a schematic diagram of a direct current
power distribution module in an application scenario;
FIG. 5is a schematic diagram of a partial structure of
adirect current power distribution module in another
application scenario;

FIG. 6 is a schematic diagram of a partial structure of
a direct current power distribution module in still
another application scenario;

FIG. 7 is a schematic diagram of assembly of a signal
collection board with a circuit breaker according to a
second implementation of this application;

FIG. 8 is a schematic diagram of disassembly of a
signal collection board from a circuit breaker shown
in FIG. 7;

FIG. 9 is a schematic diagram of three-dimensional
assembly of a partial structure of a power distribution
module according to a third implementation of this
application;

FIG. 10is a schematic planar diagram of assembly of
a circuit breaker with a signal collection board ac-
cording to a third implementation of this application;
FIG. 11 is a schematic diagram of a position of a
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guide slot of a first circuit breaker;

FIG. 12 is a schematic diagram of a position of a
guide slot of a second circuit breaker;

FIG. 13 is a schematic diagram of a position of a
guide slot of a third circuit breaker; and

FIG. 14 is a schematic diagram of a partial structure
of a power distribution module according to a fourth
implementation of this application.

DESCRIPTION OF EMBODIMENTS
First implementation

[0022] FIG. 1 is a block diagram of a structure of a
communication power supply system according to a first
implementation of this application. The communication
power supply system 200 includes an alternating current
power distribution module 201, a rectifier module 203, a
direct current power distribution module 10, and a mon-
itoring module 207.

[0023] The alternating current power distribution mod-
ule 201 is configured to provide alternating current mains.
The alternating current power distribution module 201
includes an alternating current power distribution unit
2011 and a lightning protection unit 2013. The lightning
protection unit 2011 is configured to perform lightning
protection detection on the alternating current power
distribution unit 2011 and provide a detection result for
the monitoring module 207.

[0024] The rectifier module 203 is connected to the
alternating current power distribution unit 2011 of the
alternating current power distribution module 201, and
is configured to: convert the alternating current mainsinto
a direct current, and provide the direct current for the
direct current power distribution module 10. The rectifier
module 203 includes a plurality of rectifier units 2031 and
a connector 2033 connected to the plurality of rectifier
units 2031.

[0025] The direct current power distribution module 10
includes a power busbar 11, a primary load output mod-
ule 13, a secondary load output module 14, a battery
module 15, and a signal-driven collection module 17. The
power busbar 11 is connected to the connector 2033 of
the rectifier module 203. Each of the primary load output
module 13, the secondary load output module 14, and the
battery module 15 includes a circuit breaker 19.

[0026] The primary load output module 13 further in-
cludes a primary load 131 connected to the circuit break-
er 19 of the primary load output module 13. The second-
ary load output module 14 further includes a secondary
load 141 connected to the circuit breaker 19 of the
secondary load output module 14. The battery module
15 further includes a battery 151 connected to the circuit
breaker 19 of the battery module 15. The circuit breaker
19 of each of the primary load output module 13, the
secondary load output module 14, and the battery mod-
ule 15 is connected to the power busbar 11. The circuit
breakers 19 of all function areas (accessed by the pri-
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mary load 131, the secondary load 141, and the battery
151) share one power busbar 11, to simplify a structure of
the direct current power distribution module 10. The
rectifier module 203 is configured to supply power to
the primary load 131, the secondary load 141, and the
battery 151. The battery 151 is configured to supply
power to the primary load 131 and the secondary load
141 when the rectifier module 203 cannot supply power.
[0027] More specifically, the primary load output mod-
ule 13 includes M primary load branches 130, and each
primary load branch 130 is provided with a circuit breaker
19 and a primary load 131, where M is an integer greater
than or equal to 1. The secondary load output module 14
includes N secondary load branches 140, and each
secondary load branch 140 includes a circuit breaker
19 and a secondary load 141, where N is an integer
greaterthan orequalto 1. The battery module 15includes
P battery branches 150, and each battery branch 150 has
a circuit breaker 19 and a battery 151, where P is an
integer greater than or equal to 1.

[0028] The signal-driven collection module 17 is con-
nected to the circuit breaker 19 of each of the primary load
output module 13, the secondary load output module 14,
and the battery module 15, and is configured to collect a
circuit breaker signal of the circuit breaker 19. The circuit
breaker signal includes a switch-on signal, a switch-off
signal, a circuit breaker address signal, a circuit breaker
current signal, a circuit breaker voltage signal, a fault trip
status signal, and the like.

[0029] The monitoring module 207 is configured to
control and monitor the circuit breaker 19 based on the
circuit breaker signal collected by the signal-driven col-
lection module 17, to improve intelligence and reliability
of the communication power supply system 200. For
example, when the monitoring module 207 obtains an
instruction requiring a circuit breaker 19 of a specific
address to be switched off, the monitoring module 207
identifies the circuit breaker 19 of the corresponding
address by using a collected circuit breaker signal, and
controls the circuit breaker 19 to be switched off. For
another example, the monitoring module 207 may moni-
tor a status of the circuit breakers 19 by using an obtained
circuit breaker current signal, to determine whether each
circuit breaker 19 can effectively switch a circuit on and
off, to improve electrical safety and reliability of the com-
munication power supply system 200. In other words, the
signal-driven collection module 17 collects the circuit
breaker signal, to not only implement a function of de-
tecting the status of the circuit breaker, but also imple-
ment functions including controlling the circuit breaker to
be switched off and on, detecting a current of the circuit
breaker, collecting an address of the circuit breaker,
identifying the circuit breaker, and the like, provided that
the monitoring module 207 can control and monitor the
circuit breaker based on the circuit breaker signal col-
lected by the signal-driven collection module 17.

[0030] According to the communication power supply
system 200 in the first implementation of this application,
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power is obtained by using the power busbar 11, the
monitoring module 207 uses the circuit breaker signal
of the circuit breaker 19 that is collected by the signal-
driven collection module 17, to control on and off (hamely,
powering on and off) of the circuit breaker 19 of each of
the primary load output module 13, the secondary load
output module 14, and the battery module 15, and to
monitor the status of the circuit breaker. In addition, the
direct current power distribution module 10 does not use
any contactor for powering on and off and does not use
any current divider for current division. Therefore, no
distinction is made on physical hardware between func-
tion areas accessed by the primary load, the secondary
load, the battery, and the like, thereby improving flexibility
of layout of the direct current power distribution module
10.

[0031] The monitoring module 207 is further config-
ured to monitor a voltage of the battery 151, to control
power supplied by the battery to the primary load 131 and
the secondary load 141. When the battery 151 supplies
power and a voltage of the battery 151 is less than a
preset maximum threshold voltage, a power supply cir-
cuit for the battery 151 to supply power to the secondary
load 141 is switched off. When the battery 151 supplies
power and the voltage of the battery 151 is less than a
preset minimum threshold voltage, a power supply circuit
forthe battery 151 to supply power to the primary load 131
and the secondary load 141 is switched off.

[0032] Aworking principle of the communication power
supply system 200 shown in FIG. 1 is as follows: In a
normal case, the rectifier module 203 supplies power to
the primary load 131, the secondary load 141, and the
battery 151. When the rectifier module 203 cannot supply
power, the battery 151 supplies power to the primary load
131 and the secondary load 141. When the voltage of the
battery 151 is greater than or equal to the preset max-
imum threshold voltage and greater than or equal to the
preset minimum threshold voltage, the voltage of the
battery 151 can be used for operation of both the primary
load 131 and the secondary load 141; and when the
voltage of the battery 151 is greater than or equal to
the preset minimum threshold voltage and less than
the preset maximum threshold voltage, the voltage of
the battery 151 is insufficient for operation of both the
primary load 131 and the secondary load 141, but can be
sufficient for operation of the primaryload 131. Therefore,
the monitoring module 207 controls the circuit breaker 19
on the secondary load output module 14 to be switched
off, to power off the secondary load output module 14,
thereby ensuring normal operation of the primary load
131.

[0033] It may be understood that a quantity of circuit
breakers 19 in the primary load output module 13 is not
limited. For example, the primary load output module 13
may include one circuit breaker 19 and M primary loads
131, and the monitoring module 207 controls the M
primary loads 131 by using the circuit breaker 19. A
quantity of circuit breakers 19 in the secondary load
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output module 14 is not limited. The secondary load
output module 14 may include one circuit breaker 19
and N secondary loads 141, and the monitoring module
207 controls the N secondary loads 141 by using the
circuit breaker 19. A quantity of circuit breakers 19 in the
battery module 15 is not limited. The battery module 15
may include one circuit breaker 19 and P batteries 151,
and the monitoring module 207 controls the P batteries
151 by using the circuit breaker 19.

[0034] FIG. 2 is a schematic diagram of three-dimen-
sional assembly of a direct current power distribution
module according to a first implementation of this appli-
cation. FIG. 3 is a schematic diagram of three-dimen-
sional assembly of a circuit breaker with a power busbar
and a signal-driven collection module shown in FIG. 2.
FIG. 3 shows an example of assembling only one circuit
breaker 19 with a power busbar 11 and a signal-driven
collection module 17, and other circuit breakers 19 are
hidden. The circuit breaker 19 includes afirst slot 191, an
insertion slot 193, and a second slot 195 that are provided
atintervals in a Z direction, where the insertion slot 193 is
located between the first slot 191 and the second slot
195. The first slot 191, the insertion slot 193, and the
second slot 195 are all through slots extending in a Y
direction.

[0035] The power busbar 11 includes a positive power
busbar 111 and a negative power busbar 113. The posi-
tive power busbar 111 is inserted into the first slot 191 to
be connected to the circuit breaker 19, the negative
power busbar 113 is inserted into the second slot 195
to be connected to the circuit breaker 19, and the signal-
driven collection module 17 is inserted into the insertion
slot 193 to be connected to the circuit breaker 19. The
positive power busbar 111, the negative power busbar
113, and the signal-driven collection module 17 are
stacked in the Z direction, where the signal-driven collec-
tion module 17 is located between the positive power
busbar 111 and the negative power busbar 113.

[0036] FIG. 4 is aschematic diagram of a structure of a
direct current power distribution module in an application
scenario, where the signal-driven collection module 17
includes a plurality of signal collection boards 171. The
plurality of signal collection boards 171 are disposed in
parallel. For example, FIG. 4 shows only two signal
collection boards 171.

[0037] The signal collection board 171 includes a plur-
ality of first signal units 1711 and a plurality of guide slots
1713. The plurality of first signal units 1711 are sequen-
tially arranged in a 'Y direction, and one guide slot 1713 is
provided between every two adjacent first signal units
1711. In other words, the guide slot 1713 is of a guide
structure used for guiding when the signal collection
board 171 is inserted into the insertion slot 173, which
facilitates assembly of the signal collection board 171
with the circuit breaker 19. In this implementation, the
signal collection board 171 is generally comb-shaped,
the first signal unit 1711 is generally of a tooth-shaped
structure, and the guide slot 1713 is of a groove structure
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disposed between two adjacent first signal units 1711.
FIG. 4 shows only an example in which each signal
collection board 171 includes 14 first signal units 1711.
[0038] The plurality of first signal units 1711 have a
same width, and the plurality of guide slots 1713 have a
same width. In other words, the plurality of first signal
units 1711 are disposed on the signal collection board
171 at an equal interval, which facilitates inserting the
signal collection board 171 into the circuit breaker 19 for
position limitation and fool-proofing. It may be under-
stood that, that the plurality of first signal units 1711
are disposed at an equal interval is not limited, and that
the plurality of guide slots 1713 have a same width is not
limited.

[0039] An integer quantity of first signal units 1711 are
disposed in a connection area 1701 in which the signal
collection board 171 is connected to each circuit breaker
19. In other words, each circuit breaker 19 is disposed in
the Y direction in a manner of corresponding to an integer
quantity of first signal units 1711 of the signal-driven
collection module 17, for example, one or two. An integer
quantity of first signal units 1711 are disposed in a con-
nection area 1701 in which the signal-driven collection
board 171 is inserted into an insertion slot 193 of each
circuit breaker 19, that is, each insertion slot 193 is
provided in the Y direction in a manner of corresponding
to an integer quantity of first signal units 1711. One
second signal unit 194 is disposed in the insertion slot
193 of the circuit breaker 19. The second signal unit 194
interconnects with one first signal unit 1711 at a position
corresponding to the signal collection board 1711, so that
the signal collection board 171 collects a circuit breaker
signal of the circuit breaker 19 and feeds back the circuit
breaker signal to the monitoring module 207. The first
signal unit 1711 is a connection terminal, and the second
signal unit 194 is a connection interface or is of another
structure that can implement signal transmission there-
between.

[0040] In this implementation, the circuit breaker 19
includes a plurality of first circuit breakers 196 and a
plurality of second circuit breakers 197. The first circuit
breaker 196 and the second circuit breaker 197 have
different widths. The first circuit breaker 196 is a 125A
circuit breaker and the second circuit breaker 197 is a
63A circuit breaker.

[0041] Assuming thatthe width of the first circuit break-
er 196 is W1, and the width of the second circuit breaker
197 is W2, W 1: W2 = 1.5:1. Three first signal units 1711
(numbered as 10 to 12 in FIG. 4) are disposed in a
connection area 1701 in which the signal collection board
171 is connected to the first circuit breaker 196, thatis, the
first circuit breaker 196 is disposed in the Y direction in
manner of corresponding to the three first signal units
1711. Two first signal units 1711 (numbered as 4 and 5 in
FIG. 4) are disposed in a connection area 1701 in which
the signal collection board 171 is connected to the sec-
ond circuit breaker 197, that is, the second circuit breaker
197 is disposed in the Y direction in manner of corre-
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sponding to the two first signal units 1711.

[0042] The plurality of first signal units 1711 have a
same tooth width, the plurality of guide slots 1713 have a
same width, and the width of the first circuit breaker 196
and the width of the second circuit breaker 197 are setin
the Y direction in a manner of corresponding to an integer
quantity of first signal units 1711, so that the signal
collection board 171 can be installed on the first circuit
breaker 196 and the second circuit breaker 197 randomly
without limitation, that is, hybrid insertion of the signal
collection board 171 into the circuit breakers 19 on the
primary load output module 13, the secondary load out-
put module 14, and the battery module 15 can be im-
plemented without limitation according to arrangement of
the circuit breakers 19, thereby improving freedom of the
primaryload 131, the secondary load 141, and the battery
151 to access the communication power supply system
200.

[0043] Itmaybeunderstoodthat,thatW 1:W2=1.5:1is
not limited, W1:W2 may be equal to another value, for
example, 2:1, 1:1, 2:1, or the like.

[0044] Inanotherapplication scenario, referringto FIG.
5, the signal collection board 171 is assembled with three
circuit breakers 19 having different widths. The circuit
breakers 19 include a first circuit breaker 196, a second
circuit breaker 197, and a third circuit breaker 198. As-
suming that a width of the first circuit breaker 196 is W1, a
width of the second circuit breaker 197 is W2, and a width
of the third circuit breaker 198 is W3, W1:W2:W3 =
1:1.5:2. In other words, two first signal units 1711 are
disposed in a connection area 1701 in which the signal
collectionboard 171 is connected to the first circuit break-
er 196, three first signal units 1711 are disposed in a
connection area 1701 in which the signal collection board
171 is connected to the second circuit breaker 197, and
four first signal units 171 are disposed in a connection
area 1701 in which the signal collection board 171 is
connected to the third circuit breaker 198.

[0045] In still another application scenario, referring to
FIG. 6, the signal collection board 171 is assembled with
two circuit breakers 19 having different widths. The circuit
breakers 19 include a first circuit breaker 196 and a
second circuit breaker 197. Assuming that a width of
the first circuit breaker 196 is W1 and a width of the
second circuit breaker 197 is W2, W1:W2 = 0.5:1. That
is, the width W1 of the first circuit breaker 196 is approxi-
mately the same as that of one first signal unit 1711, one
first signal unit 1711 is disposed in a connection area
1701 in which the signal collection board 171 is con-
nected to the first circuit breaker 196, and two first signal
units 171 are disposedin a connectionarea 1701 in which
the signal collection board 171 is connected to the sec-
ond circuit breaker 197.

[0046] It may be understood that, a structure of the
direct current power distribution module in this implemen-
tation may also be applied to an alternating current power
distribution module. In an implementation, a power dis-
tribution module includes a power busbar, a primary load

10

15

20

25

30

35

40

45

50

55

output module, a secondary load output module, a bat-
tery module, and a signal-driven collection module,
where each of the primary load output module, the sec-
ondary load output module, and the battery module in-
cludes a circuit breaker, the power busbar is connected to
the circuit breaker, the signal-driven collection module is
connected to the circuit breaker to collect a circuit breaker
signal, the signal-driven collection module includes a
plurality of first signal units sequentially arranged in a
first direction, an integer quantity of first signal units are
disposed in a connection area in which the signal-driven
collection module is connected to each circuit breaker,
each circuit breaker is provided with a second signal unit,
and the second signal unit interconnects with one of the
first signal units, implementing that the signal-driven
collection module collects a circuit breaker signal of
the circuit breaker and feeds back the circuit breaker
signal to a monitoring module.

[0047] It may be understood that the power busbar
includes atleast one of adirect current positive electrode,
a direct current negative electrode, a ground bar, an
alternating current L1-phase bar, an alternating current
L2-phase bar, an alternating current L3-phase bar, and
an alternating current N-phase bar. This is not limited
herein.

[0048] It may be understood that the signal-driven
collection module 17 may alternatively include only
one signal collection board 171. That a plurality of first
signal units 1711 have a same width is not limited, and
that a plurality of guide slots 1713 have a same width is
not limited, that is, a plurality of first signal units 1711 are
disposed on the signal collection board 171 at intervals,
and an integer quantity of first signal units 1711 are
disposed in a connection area 1701 in which the sig-
nal-driven collection module 17 is connected to each
circuit breaker 19, provided that the second signal unit
194 interconnects with one of the integer quantity of first
signal units 1711 in the connection area 1701.

[0049] It may be understood that, the first slot 191 is not
limited to a through slot, provided that the positive power
busbar 111 can be inserted into the first slot 191; the
insertion slot 193 is not limited to a through slot, provided
that the signal collection board 171 can be inserted into
the insertion slot 193; and the second slot 195 is not
limited to a through slot, provided that the negative power
busbar 113 can be inserted into the second slot 195.
[0050] It may be understood that, that connection be-
tween the signal-driven collection module 17 and the
circuit breaker 19 is implemented by using the insertion
slot 193 is not limited, and the connection therebetween
may alternatively be implemented in another manner. For
example, a slot is provided in the signal-driven collection
module 17, and the circuit breaker 19 is provided with a
plug part that can be inserted into the slot of the signal-
driven collection module 17. This is not limited herein.
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Second implementation

[0051] FIG.7 is a schematic planar diagram of assem-
bly of a signal-driven collection module with a circuit
breaker according to a second implementation of this
application. FIG. 8 is a schematic planar diagram of
disassembly of a signal-driven collection module from
a circuit breaker shown in FIG. 7. A structure of a power
distribution module provided in the second implementa-
tion is generally the same as that of the direct current
power distribution module 10 provided in the first imple-
mentation. A difference between the structures lies in that
a part of a structure of a signal-driven collection module
271 and a part of a structure of a circuit breaker 29 are
respectively different from those of the signal-driven
collection module and the circuit breaker provided in
the first implementation.

[0052] Specifically, the signal-driven collection module
271 includes a main body 2711, a plurality of first signal
units 2713, and a plurality of guide pillars 2715. The main
body 2711 includes a first surface 2721 and a second
surface 2723 formed by bending and extending the first
surface 2721. The plurality of first signal units 2713 are
disposed on the first surface 2721 of the main body 2711
at an equal interval, there is a gap 2716 between every
two adjacent first signal units 2713, the plurality of guide
pillars 2715 are disposed on the second surface 2723 of
the main body 2711 in a protruding manner at an equal
interval, and each guide pillar 2715 is disposed in a
manner of corresponding to one gap 2716.

[0053] The circuit breaker 29 is provided with a second
signal unit 291 and a guide slot 293 in an insertion slot
(notshownin the figure), and the second signal unit291 is
configured to interconnect with the first signal unit 2713.
Each guide pillar 2715 is inserted into one guide slot 293
in a matched manner. When the signal-driven collection
module 271 is inserted into the second circuit breaker 29,
the main body 2711 is partially accommodated in the
insertion slot, the first signal unit 2713 interconnects with
a corresponding second signal unit 291, and the guide
pillar 2715 is accommodated in the guide slot 293. The
guide pillar 2715 and the guide slot 293 form a guide
structure.

[0054] It may be understood that, that the guide pillar
2715 is disposed on the second surface 2723 in a pro-
truding manner is not limited. For example, the guide
pillar 2715 may alternatively be disposed on the first
surface 2721 or another surface in a protruding manner.
[0055] The circuit breaker 29 includes a first circuit
breaker 296, a second circuit breaker 297, and a third
circuit breaker 298. The signal-driven collection module
271 is inserted into the first circuit breaker 296, the
second circuit breaker 297, and the third circuit breaker
298, and the second circuit breaker 293 is located be-
tween the first circuit breaker 291 and the third circuit
breaker 295.
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Third implementation

[0056] FIG. 9 is a schematic diagram of three-dimen-
sional assembly of a partial structure of a power distribu-
tion module according to a third implementation of this
application. A structure of the power distribution module
provided in the third implementation is generally the
same as that of the direct current power distribution
module 10 provided in the first implementation. A differ-
ence between the structures lies in that a part of a
structure of a circuit breaker 37 is different from that of
the circuit breaker provided in the first implementation.
[0057] More specifically, the power distribution module
further includes a support frame 38, which is configured
to support the circuit breaker 37. The support frame 38
includes a support body 381 and a plurality of guide
members 383 sequentially disposed on the support body
381inaprotruding manner atan equalinterval. The guide
member 383 is generally of an edge bending structure
and includes a connection part 3831 and a guide part
3833 formed by bending and extending an edge of the
connection part 3831 in a direction away from the support
body 381. The connection part 3831 is fixedly connected
to the support body 381.

[0058] Thecircuitbreaker 37 is provided with afirst slot
371, an insertion slot 373, and a second slot 375. A
positive power busbar 311 is inserted into the first slot
371, a signal-driven collection module 35 is inserted into
the insertion slot 373, and a negative power busbar 313 is
inserted into the second slot 375. A guide slot 376, into
which the guide member 383 is inserted in a matched
manner, is also provided in the circuit breaker 37, and is
configured to facilitate assembling the circuit breaker 37
on the support frame 38. The guide member 383 and the
guide slot 376 form a guide structure.

[0059] FIG. 10 is a schematic planar diagram of as-
sembly of a circuit breaker with a signal-driven collection
module according to a third implementation of this appli-
cation. A signal-driven collection module 35 includes a
plurality of first signal units 351 disposed side by side ina
Y direction. The circuit breaker 37 includes a first circuit
breaker 378, a second circuit breaker 379, and a third
circuitbreaker 380 having different widths. Assuming that
the width of the first circuit breaker 378 is W1, the width of
the second circuit breaker 379 is W2, and the width of the
third circuit breaker 380 is W3, W1:W2:W3 =0.5:1:1.5:2.
In this implementation, two adjacent guide parts 3833
have a same width as a first signal unit 351 and corre-
spond to one signal unit 351.

[0060] During assembly, the guide part 3833 is in-
serted into a guide slot 376 of the circuit breaker 37.
Because two adjacent guide parts 3833 have a same
width as the first signal unit 351, an integer quantity of first
signal units 351 are to be disposed correspondingly when
the signal-driven collection module 35 is inserted into the
circuit breaker 39, thereby facilitating hybrid insertion of
the signal-driven collection module 35 into a circuit break-
er 19 of each function module without limitation, improv-
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ing efficiency of assembling the signal-driven collection
module 35 with the circuit breaker 37, and also improving
precision of connection between the signal-driven collec-
tion module 35 and the circuit breaker 37.

[0061] Referring to FIG. 11, the guide slot 376 of the
first circuit breaker 378 is provided in a bottom surface,
facing the support body 381, of the first circuit breaker
378 at a position approximately 1/2 of a width of the
bottom surface. Referring to FIG. 12, the guide slots
377 of the second circuit breaker 379 are provided in a
bottom surface, facing the support body 381, of the first
circuitbreaker 378 at positions approximately 1/3 and 2/3
of a width of the bottom surface. Referring to FIG. 13, the
guide slots 376 of the third circuit breaker 380 are pro-
vided in a bottom surface, facing the support body 381, of
the third circuit breaker 380 at positions approximately
1/4, 1/2, and 3/4 of a width of the bottom surface.
[0062] It may be understood that, that a plurality of
guide members 383 are disposed on the support body
381 in a protruding manner at an equal interval is not
limited.

Fourth implementation

[0063] FIG. 14 is a schematic diagram of three-dimen-
sional assembly of a partial structure of a power distribu-
tion module according to a fourth implementation of this
application. A structure of the power distribution module
provided in the fourth implementation is generally the
same as that of the direct current power distribution
module 10 provided in the first implementation. A differ-
ence between the structures lies in that a structure of a
signal-driven collection module 45 is different from that of
the signal-driven collection module provided in the first
implementation.

[0064] The signal-driven collection module 45 includes
a main body 451 and a plurality of first signal units 453
sequentially arranged on the main body 451. The first
signal unit453 is an elastic terminal, that s, the first signal
unit 453 has an elastic deformation capability. Because
the first signal unit 453 is an elastic terminal, the first
signal unit 453 can float to automatically adjust a position
of the first signal unit 453 when the first signal unit 453
interconnects with a second signal unit 491, so that the
first signal unit 453 precisely interconnects with the sec-
ond signal unit, thereby improving precision of intercon-
nection between the first signal unit 453 and the second
signal unit491. In thisimplementation, a material of which
the first signal unit 453 is made includes electrically
conductive plastics. It may be understood that the ma-
terial of which the first signal unit453 is made is not limited
to electrically conductive plastics, and may be another
elastic material. For example, the first signal unit 453 is a
metal elastic piece. A structure of the first signal unit 453
is not limited. The first signal unit 453 includes a flexible
body (not shown in the figure) and a signal collection part
disposed on the flexible body, the flexible body is fixedly
connected to the main body 451, and the signal collection
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part interconnects with the second signal unit 491.
[0065] Further embodiments of the present invention
are provided in the following. It should be noted that the
numbering used in the following section does not neces-
sarily need to comply with the numbering used in the
previous sections.

[0066] Embodiment 1. A power distribution module,
comprising a power busbar, a primary load output mod-
ule, a secondary load output module, a battery module,
and a signal-driven collection module, wherein each of
the primary load output module, the secondary load out-
put module, and the battery module comprises a circuit
breaker, the power busbar is connected to the circuit
breaker, the signal-driven collection module is connected
to the circuit breaker to collect a circuit breaker signal, the
signal-driven collection module comprises a plurality of
first signal units sequentially arranged in a first direction,
an integer quantity of first signal units are disposed in a
connection area in which the signal-driven collection
module is connected to each circuit breaker, each circuit
breaker is provided with a second signal unit, and the
second signal unit interconnects with one of the integer
quantity of first signal units in the connection area.
[0067] Embodiment 2. The power distribution module
according to claim 1, wherein the circuit breaker is pro-
vided with an insertion slot, the signal-driven collection
module is inserted into insertion slots of all circuit break-
ers, the insertion slot extends in the first direction, an
integer quantity of first signal units are disposed in a
connection area in which the signal-driven collection
module is inserted into the insertion slot, and the second
signal unit is disposed in the insertion slot.

[0068] Embodiment 3. The power distribution module
according to claim 2, wherein the signal-driven collection
module further comprises a guide slot, and the guide slot
is provided between every two adjacent first signal units.
[0069] Embodiment 4. The power distribution module
according to claim 2, wherein the signal-driven collection
module further comprises a main body and a plurality of
guide pillars disposed on the main body in a protruding
manner, a plurality of first signal units are disposed on the
main body at intervals in the first direction, the main body
is inserted into the insertion slots of all the circuit break-
ers, and the guide pillaris accommodated in the insertion
slot.

[0070] Embodiment 5. The power distribution module
according to claim 4, wherein a guide slot is provided in
the insertion slot, and each guide pillarisinserted into one
guide slot in a matched manner.

[0071] Embodiment 6. The power distribution module
according to claim 2, wherein the power distribution
module further comprises a support frame, the support
frame comprises a support body and a plurality of guide
members disposed on the support body in a protruding
manner at intervals in the first direction, a guide slot is
further provided in the circuit breaker, and the guide slotis
matched with the guide member.

[0072] Embodiment 7. The power distribution module
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according to claim 5, wherein the guide member com-
prises a connection part and a guide part, the connection
part is fixedly connected to the support body, the guide
part is formed by bending and extending a side edge of
the connection part in a direction away from the support
body, every two adjacent guide parts have a same width
as a width of the first signal unit, and every two adjacent
guide parts are disposed in a manner of corresponding to
one first signal unit.

[0073] Embodiment 8. The power distribution module
according to claim 2, wherein the signal-driven collection
module further comprises a main body, a plurality of first
signal units are disposed on the main body in a protruding
manner at equal intervals, and the first signal unit is an
elastic terminal.

[0074] Embodiment 9. The power distribution module
according to any one of claims 2 to 8, wherein the circuit
breaker is further provided with a first slot and a second
slot, the first slot, the insertion slot, and the second slot
are provided at intervals in a second direction different
from the first direction, the power busbar comprises a
positive power busbar and a negative power busbar, the
positive power busbarisinserted into the first slot, and the
negative power busbar is inserted into the second slot.

[0075] Embodiment 10. A communication power sup-
ply system, comprising a rectifier module, the power
distribution module according to any one of claims 1 to
9, and a monitoring module, wherein the power busbar is
connected to the rectifier module, and the monitoring
module is configured to receive a circuit breaker signal
collected by the signal-driven collection module, to con-
trol and monitor the circuit breaker.

[0076] Embodiment 11. The communication power
supply system according to claim 10, wherein the primary
load output module further comprises at least one pri-
mary load connected to a circuit breaker of the primary
load output module, the secondary load output module
comprises at least one secondary load connected to a
circuit breaker of the secondary load output module, the
battery module comprises at least one battery connected
to a circuit breaker of the battery module, and the mon-
itoring module is further configured to monitor a voltage of
a battery on the battery module, to control the battery to
supply power to the primary load and the secondary load.
[0077] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of the presentinvention. Any
variation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of this
application. Therefore, the protection scope of this ap-
plication shall be subject to the protection scope of the
claims.

Claims

1. A power distribution module, comprising a power

10

15

20

25

30

35

40

45

50

55

11

busbar, a primary load output module, a secondary
load output module, a battery module, and a signal-
driven collection module, wherein each of the pri-
mary load output module, the secondary load output
module, and the battery module comprises a circuit
breaker, the power busbar is connected to the circuit
breaker, the signal-driven collection module is con-
nected to the circuit breaker to collect a circuit break-
er signal, the signal-driven collection module com-
prises a plurality of first signal units sequentially
arranged in a first direction, the circuit breaker com-
prises an insertion slot extending in the first direction,
an integer quantity of first signal units in the multiple
first signal units are inserted into the insertion slot,
the insertion slot comprises a second signal unit, and
the second signal unit interconnects one of the in-
teger quantity of first signal units.

The power distribution module according to claim 1,
wherein the signal-driven collection module further
comprises a guide slot, and the guide slot is provided
between every two adjacent first signal units.

The power distribution module according to claim 1,
wherein the signal-driven collection module further
comprises a main body and a plurality of guide pillars
disposed on the main body in a protruding manner, a
plurality of first signal units are disposed on the main
body atintervals in the first direction, the main body is
inserted into the insertion slots of all the circuit break-
ers, and the guide pillar is accommodated in the
insertion slot.

The power distribution module according to claim 3,
wherein a guide slot is provided in the insertion slot,
and each guide pillar is inserted into one guide slotin
a matched manner.

The power distribution module according to claim 1,
wherein the power distribution module further com-
prises a support frame, the support frame comprises
a support body and a plurality of guide members
disposed on the support body in a protruding manner
atintervals in the first direction, a guide slot is further
provided in the circuit breaker, and the guide slot is
matched with the guide member.

The power distribution module according to claim 4,
wherein the guide member comprises a connection
part and a guide part, the connection part is fixedly
connected to the support body, the guide part is
formed by bending and extending a side edge of
the connection part in a direction away from the
support body, every two adjacent guide parts have
a same width as a width of the first signal unit, and
every two adjacent guide parts are disposed in a
manner of corresponding to one first signal unit.
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The power distribution module according to claim 1,
wherein the signal-driven collection module further
comprises a main body, a plurality of first signal units
are disposed on the main body in a protruding man-
ner at equal intervals, and the first signal unit is an
elastic terminal.

The power distribution module according to any one
of claims 1 to 7, wherein the circuit breaker is further
provided with a first slot and a second slot, the first
slot, the insertion slot, and the second slot are pro-
vided at intervals in a second direction different from
the first direction, the power busbar comprises a
positive power busbar and a negative power busbar,
the positive power busbar is inserted into the first
slot, and the negative power busbar is inserted into
the second slot.

A communication power supply system, comprising
a rectifier module, the power distribution module
according to any one of claims 1 to 8, and a monitor-
ing module, wherein the power busbar is connected
to the rectifier module, and the monitoring module is
configured to receive a circuit breaker signal col-
lected by the signal-driven collection module, to
control and monitor the circuit breaker.

The communication power supply system according
to claim 9, wherein the primary load output module
further comprises at least one primary load con-
nected to a circuit breaker of the primary load output
module, the secondary load output module com-
prises at least one secondary load connected to a
circuit breaker of the secondary load output module,
the battery module comprises at least one battery
connected to a circuit breaker of the battery module,
and the monitoring module is further configured to
monitor a voltage of a battery on the battery module,
to control the battery to supply power to the primary
load and the secondary load.
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